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WHAT IS CLAIMED IS: 



1 . A compound of the formula: 




wherein Rl is hydrogen, Ci_6 alkyl or C2-6 alkenyl wherein said alkyl and alkenyl groups are optionally 
substituted with one to six halo, C3_6 cycloalkyl, -SR 7 , -SOR 7 , -SO2R 7 , -S02CH(Ra)(Rb), -OR 7 , - 
N(R7)2, aryl, heteroaryl or heterocyclyl wherein said aryl, heteroaryl and heterocyclyl groups are 
optionally substituted with one or two substitutents independently selected from Ci-6 alkyl, halo, 

hydroxyalkyl, hydroxy, alkoxy or keto; 

R2 is hydrogen, Ci_6 alkyl or C2-6 alkenyl wherein said alkyl and alkenyl groups are optionally 
substituted with one to six halo, C3-6 cycloalkyl, -SR 7 , -SOR 7 , -SO2R 7 , - -S02CH(Ra)(Rb) ? -OR 7 , - 
N(R 7 )2> aryl, heteroaryl or heterocyclyl wherein said aryl, heteroaryl and heterocyclyl groups are 
optionally substituted with one or two substitutents independently selected from Ci_6 alkyl, halo, 

hydroxyalkyl, hydroxy, alkoxy or keto; 

or Rl and R2 can be taken together with the carbon atom to which they are attached to form a C3_g 

cycloalkyl or heterocyclyl ring wherein said ring system is optionally substituted with one or two 
substituents independently selected from Ci-6 alkyl, hydroxyalkyl, haloalkyl or halo; 

R3 is C 1-6 alkyl or C2-6 alkenyl, wherein said alkyl and alkenyl groups are optionally substituted with 
C3-6 cycloalkyl or one to six halo; 

R4 is Ci_6 alkyl substituted with 1-6 halo; 

R5 is selected from hydrogen or Ci_3 alkyl; 

D is aryl or heteroaryl, wherein said aryl or heteroaryl group, which may be monocyclic or bicyclic, is 
optionally substituted on either the carbon or the heteroatom with one to five substituents independently 
selected from Ci_6 alkyl, haloalkyl, halo, keto, alkoxy, -SR 7 , -OR 7 , N(R 7 )2, -SO2R 7 or -S02R a ; 
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E is aryl or heteroaryl, wherein said aryl or heteroaryl group, which may be monocyclic or bicyclic, is 
optionally substituted on either the carbon or the heteroatom with one to five substituents independently 
selected from Ci-6 alkyl, haloalkyl, halo, keto, alkoxy, -SR7, -OR7, N(R7)2 or -SO2R 7 ; 



X is CRaRb or C3-8 cycloalkyl; 



R7 is selected from hydrogen, Ci_6 alkyl, aryl, aryl(Ci-4)alkyl, heteroaryl, heteroary 1(C 1 -4)alkyl, C3- 
8cycloalkyl, C3-8cycloalkyl(Ci-4)alkyl, and heterocy cly 1(C 1 -4) alky 1 wherein said groups can be 

optionally substituted with one, two, or three substituents independently selected from halo, alkoxy, 
cyano, -NRaRb _SRa or -SO m Ra ; 

R6 is selected hydrogen, Ci-6 alkyl, C3-8 cycloalkyl, heterocyclyl, heteroaryl, cyano, halo, alkoxy, 
OR a ,-NRa, -SR a or -SO m R5; wherein said alkyl, cycloalkyl, heterocyclyl and heteroaryl groups can be 

optionally substituted with one, two, or three substituents independently selected from halo, cyano or - 
ORa ; 

R a is hydrogen or Ci_6 alkyl which is optionally substituted with one, two, or three substituents 
independently selected from halo or -OR5; 

Rb is hydrogen or Ci-6 alkyl which is optionally substituted with one, two, or three substituents 
independently selected from halo or -OR5; 



m is an integer from zero to two; 

or a pharmaceutically acceptable salt or stereoisomer thereof. 

2. The compound of Claim 1 wherein wherein Rl is hydrogen, R2 is hydrogen, or 
R 1 and R2 can be taken together with the carbon atom to which they are attached to form a C3_8 

cycloalkyl ring. 

3. The compound of Claim 2 wherein R3 is Q-6 alkyl optionally substituted with 

one to six halo. 

4. The compound of Claim 3 wherein D is aryl. 

5. The compound of Claim 4 wherein D is phenyl. 

6. The compound of Claim 4 wherein X is C3-8 cycloalkyl. 
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7. The compound of Claim 6 wherein X is cyclopropyl. 

8. The compound of Claim 1 selected from: 

N*-( 1 -cyanocy clopropyl)-N 2 -[( 1 S)~ 1 -(4- { 1 -[(cyclopropylamino)carbonyl] cyclopropyl } ~2~ 
fluorobiphenyl^-yO^^^-trifluoroethylJ^-fluoro-L-leucinainide; 

N 2 -[( IS) A -(4-{ 5-[ 1 -(aminocarbonyl)cyclopropyl]pyridin-2-yl } phenyO^^^-trifluoroethylJ-N^C 1 - 
cyanocyclopropyl)-4-fluoro-L4eucinamide; 

N 2 -(( 1 S)- 1 - { 4' -[ 1 -(aminocarbonyl)cyclopropy l]biphenyl-4-yl } -^-difluoroethyO-N 1 ^ 1 - 
cyanocyclopropyl)-4-fluoro-L-leucinamide; 

N 1 -( 1 -cyanocy clopropy l)-N 2 -[( 1 5)- 1 -(4 ' - { [( 1 R,2R)-2- [(cy clopropy lamino)carbony 1] 
cyclopropyl }biphenyl-4-yl)-2 5 2-difluoroethyl]-4-fluoro-L-leucinamide; 

N 1 -(l-cyanocyclopropyl)-N 2 -[(lS)-l-(4'-{ l-[(cyclopropylamino)carbonyl]cyclopropyl}biphenyl-4-yl)- 
2,2-difluoroethyl] -4-fluoro-L-leucinamide; 

N 2 -(( 1 S)- 1 -{ 4*-[ 1 -(azetidin- 1 -ylcarbony l)cyclopropyl]biphenyl-4-y 1 } -^-difluoroethyl^N 1 ^ 1 - 

cyanocyclopropyl)-4-fluoro-L~leucinamide; 

N^l-cyanocyclopropyO-N 2 -^ 

trifluoroethy l)amino] carbonyl } cyclopropyl)biphenyl-4-yl]ethyl}-4-fluoro-L-leucinamide; 

N 1 -(l-cyanocyclopropyl)-N 2 -((lS)-l-{4 , -[2-(cyclopropylamino)-2-oxoethyl]biphenyl-4-yl}-2,^ 

difluoroethyl)-4-fluoro-L-leucinamide; 

N 1 -( 1 -cy anocyclopropyl)-N 2 -[( 1 S)-2,2-difluoro- 1 -(4'-{ 1 - 

[(isopropylarmno)carbonyl]cyclopropyl}biphenyl-4-yl)ethyl]-4-fluoro-L-leucinarrd 
^-(l-cyanocyclopropyD-N 2 ^^ 

ylamino)carbonyl]cyclopropyl}biphenyl-4-yl)ethyl]-4-fluoro-L-leucinainide; 
N*-( 1 -cy anocyclopropyl)-N 2 -{ ( 1 S)-2,2-difluoro- 1 -[4'-( 1 -{ [(2- 

hydroxyethyl)amino]carbonyl } cy clopropy l)biphenyl-4-yl] ethyl } -4-fluoro-L-leucinamide; 
N 1 -(l-cyanocyclopropyl)-N 2 -{(lS)-2,2-difluoro-l-[4 , -(lr-{[(l- 

methylcyclopropyl) amino] carbonyl } cyclopropyl)bipheny 1-4-yl] ethyl } -4-fluoro-L-leucinamide; 
N 1 -(l-cyanocyclopropyl)-N 2 -{(lS)-2,2-difluoro-l-[4'-(l-{[(2 5 2,2-trifluoro-l- 
methylethyl)amino]carbonyl }cy clopropy l)bipheny 1-4-yl] ethyl } -4-fluoro-L-leucinamide; 
N 1 -(l-cyanocyclopropyl)-N 2 -{(lS)-2,2-difluoro-l-[4'-(l-{[(2- 

fluorocy clopropy l)amino] carbonyl } cyclopropy l)bipheny 1-4-yl] ethyl } -4-fluoro-L-leucinamide ; 

N^Cl-cyanocyclopropyD-N^tClSJ^^-difluoro-l^'-il-tCl^-thiazol^- 

ylamino)carbonyl]cyclopropyl}biphenyl-4-yl)ethyl]-4-fluoro-L-leucinamide; 

N 2 -{(lS)-l-[4'-(2-armno-lJ-difluoro-2-oxoethyl)biphenyl-4-yU 

cyanocyclopropyl)-4-fluoro-L-leucinamide; 
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N 2 -( l-cyanocyclopropyl)-^ 
2,2,2-trifluoroethyl]-4-fluoro-L-leucinamide; 

N^cyanomethyl)-N 2 -[( 1 S)- 1 -(4'-{ 1 -[(cyclopropylamino)carbonyl]cyclopropyl }biphenyl-4-yl)-2,2,2- 
trifluoroethyl] -4-fluoro-L-leucinaixiide; 

N 2 -(( 1 S) - 1 - { 4- [ 1 -(aminocarbony l)cy clopropy 1] -2-fluorobipheny 1-4-yl } -2 ,2,2-trifluoroethy 0-N 1 -( 1 - 

cyanocyclopropyl)-4-fluoro-L-leucinamide; 

N^l-cyanocyclopropyl)-N 2 -[(lS)-l-(4 ! -{^^ 

2,2-difluoroethyl]-L-leucinamide; 

N 1 -(l-cyanocyclopropyl)-N 2 -{(lS)-2,2-difluoro-l-[4 , -(l-{[(2,2,2- 

trifluoroethyl)amino]carbonyl}cyclopropyl)biphenyl-4--yl]ethyl } -L-leucinamide; 

N 2 -(( 1 S)- 1 -{ 4 r -[ 1 -(aminocarbonyl)cyclopropyl]bipheny 1-4-yl } ^^-difluoroethyO-N^Cl- 

cyanocyclopropyl)-L~leucinamide; 

N^l-cyanocyclopropyl)-N 2 -[(lS)-l-(4^ 

2,2,2-trifluoroethyl]-4-fluoro-L4eucinaniide; 

N 2 -(( 1 S)- 1 -{ 4 '-[ 1 -(aminocarbonyl)cyclobutyl]biphenyl-4-yl } -2,2,2-trifluoroethy O-N^Ccyanomethyl)^- 
fluoro-L-leucinamide; 

N -(( 1 S)- 1 - { 4'-[ 1 -(aminocarbony l)cyclobutyl]bipheny 1-4-yl } ~2,2-difluoroethyl)-N -( 1 -cyanocy clopropy 1)- 
4-fluoro-L-leucinamide; 

N^l-cyanocyclopropyO-N^IClS^l-KHl-ftCl- 

cy anocyclopropyl)amino] carbonyl } cyclopropyl)bipheny 1-4-yl] -2,2-difluoroethy 1 } -L-leucinamide; 
N 1 -(l-cyanocyclopropyl)-N 2 -[(lS)-2,2-difluoro-l-(4'-{l- 
[(methoxyamino)carbonyl]cyclopropyl}biphenyl-4-yl)ethyl]-L-leucinamide^ 
N 1 -(l-cyanocyclopropyl)-N 2 -{(lS)-2,2-difluoro-l-[4 , -(l- 

{ [methoxy(methyl)amino]carbonyl}cyclopropyl)biphenyl-4-yl]ethyl } -L-leucinamide; 

N^Cl-cyanocyclopropyO-N 2 -! (lS^^-difluoro-l-^Kl-i [(2- 

hy droxy ethy l)amino] carbonyl } cyclopropyl)biphenyl-4-yl] ethyl } -L-leucinamide; 

N 1 -(l-cyanocyclopropyl)-N 2 -[(lS)-l-(4 , -{l-[(dimethylamino)carbonyl]cyclopropyl}bip^ 
difluoroethyl]-4-fluoro-L-leucinamide; 

N 1 -(l-cyanocyclopropyl)-N 2 -[(lS)-l-(4 , -{l-[(cyclobutylamino)carbonyl]cyclopropyl}biphenyl-4^ 

difluoroethyl]-4-fluoro-L-leucinamide; 

N J -( l-cyanocyclopropyl)-N 2 -(( 1 S)-2,^ 

4-yl}ethyl)-4-fluoro-L-leucinamide; 

N 1 -( 1 -cyanocyclopropyl)-N 2 -{ ( 1 S)-2,2-difluoro- l-[4'-( 1 - 

{ [methoxy(methyl)amino]carbonyl } cy clopropy l)biphenyl-4-yl] ethyl }-4-fluoro-L-leucinamide; 

N 1 -(l-cyanocyclopropyl)-N 2 -{(lS)-2,2-difluoro-l-[4 , -(l-{[(2- 

methoxyethyl)amino]carbonyl}cyclopropyl)bip^ 
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N x -( 1 -cy anocy clopropyl)~N 2 -(( 1 S)-2,2-difluoro- 1 -{ 4-[ 1 ~(morpholin-4-ylcarbony l)cy clopropy l]biphenyl- 
4-yl }ethyl)-4-fluoro-L-leucinamide; 

N 1 -(l-cyanocyclopropyl)-N 2 -[(lS)~2,2-difluoro-l-(4 , -{l-[(methylamino 
4-yl)ethyl]-4-fluoro-L-leucinamide; 

N 1 -( 1 -cy anocy clopropy 1)-N 2 - { ( 1 S)- 1 -[4'-( 1 - { [(cyclopropylmethyl)amino] carbonyl } cyclopropyl)biphenyl- 
4-yl] -2,2-difluoroethyl } -4-fluoro-L-leucinarnide; 

N 1 -( 1 -cy anocyclopropyl)-N 2 -[( 1 S)~2,2-diftuoro- 1 -(4- { 1 ~[(propylamino)carbonyl]cyclopropyl}biphenyl- 
4-y l)ethy 1] -4-fluoro-L4eucinamide ; 

N 2 -(( 1 S> 1 - { 4'-[ 1 -(aminocarbony l)cy clopropyl]biphenyl-4-y 1 } -^^-trifluoroethyO-N 1 -( 1 - 
cyanocyclopropyl)-4-fluoro-L-leucinarnide; 

N 1 -( 1 -cy anocy clopropy 1)-N 2 - { ( 1 S )- 1 - [4-( 1 - { [(cy anomethy l)amino] carbonyl } cy clopropy l)biphenyl-4-yl] - 
2,2,2-trifluoroethyl } -4-fluoro-L-leucinamide; 

N 1 -( 1 -cyanocyclopropyl)-4-fluoro-N 2 - { ( 1 S) -2,2,2-trifluoro- 1 -[4'-( 1 - 
{ [(methylsulfonyl)arrrino]carbon^ 

N 2 -[(lS)-lK4'~{l-[(tert-butylarruno)carbonyl]cyclopropyl}biph^ 
cyanocyclopropyl)-4-fluoro-L-Ieucinamide; 

N 1 -( 1 -cy anocyclopropy l)-N 2 -(( 1 S)- 1 - { 4- [2-(cyclopropy lamino)- 1 , 1 -dimethy 1-2-oxoethy 1] bipheny 1-4-yl } - 
2,2,2-trifluoroethyl)-4-fluoro-L-leucinamide; 

N 1 -(l-cyanocyclopropyl)-N 2 -[(lS)-l-(4 , -{l-[(cyclopropylarnino)carbonyl]cyclopropyl}-3- 
fluorobiphenyl-4-yl)-2,2,2-trifluoroethyl]-4-fluoro-L-leucinarnide; 
N ! -( l-cyanocyclopropyl)-N 2 ^ 
2,2,2-trifluoroethyl] -L-leucinamide; 

N 1 -( 1 -cy anocy clopropy 1)-N 2 - [( 1 S)- 1 -(4- { 1 - [(cy clopropy lamino)carbony 1] cy clopropy 1 } -3 - 
fluorobiphenyl-4-yl)-2,2-difluoroethyl]-4-fluoro-L-leucinarnide; 

N^( 1 -cy anocyclopropyl)-N 2 -(( 1 S)- 1 - { 4'-[2-(cyclopropylamino)- 1 , 1 -dimethy l-2-oxoethyl]biphenyl-4-yl } - 
2,2-difluoroethyl)-4-fluoro-L-leucinamide; 

N 1 -( 1 -cy anocy clopropyl)-N 2 -[( 1 S) - 1 -(4'- { 1 - [(cy clopropy lamino)carbony 1] cy clopropy 1 } -2- 

fluorobiphenyl-4-yl)-2,2-difluoroethyl]-4-fluoro-L-leucinamide; 

N*-( 1 -cy anocyclopropyl)-4-fluoro-N 2 -{ ( 1 S)-2,2,2-trifluoro- 1 -[4'-( 1 -{ [(2- 

fluorocyclopropyl)amino]carbonyl}cyclopropyl)biphenyl-4-yl]ethyl}-L4eucinamide; 

N 2 -[(lS)-l-(4-{5-[l-(aminocarbon^ 

( 1 -cyanocyclopropy l)-4-fluoro-L-leucinamide; 

N -{(lS)-l-[4-(3-chloro-5-{l-[(cyclopro^ 

trifluoroethy 1 } -N 1 -( 1 -cy anocy clopropyl)-4-fluoro-L4eucinamide; 

N^l-cyanocyclopropyl)-N 2 -{(lS>^ 

y l)pheny 1] -2,2,2-trifluoroethyl } -4-fluoro-L-leucinamide; 
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N 2 -(( 1 S) - 1 - { 4- [ 1 -(aminocarbony l)cy clopropy l]bipheny 1-4-y 1 } ^^^-trifluoroethyD-N^Ccyanomethyl)^- 
fluoro-L-leucinamide; 

N 2 -[( 1 S)- 1 -(4-{ 5-[ 1 -(aminocarbonyl)cyclopropyl]pyridin-2-yl Iphenyl^^^-trifluoroethyll-N 1 - 
(cyanomethyl)-4-fluoro-L-leucinamide; 

N 2 -{ ( 1 S)- 1 -[4 -(2-amino- l-methyl--2-oxoethyl)biphenyl-4--yl] -2,2,2-trifluoroethyl } -N x -( 1 - 
cyanocyclopropyl)-4-fluoro-L-leucinamide; 
N2<(lS)-l-{4 , -[(lR)-2-amino-l-methyl-2-oxoethyl]b^ 
cyanocyclopropyl)-4-fluoro-L-leucinamide; 

N2-(( 1 S)- 1 -{ 4'-[( 1 S)-2-amino- 1 -methyl-2-oxoethyl]bipheny l-4-yl}^2,2,2-trifluoroethyl)- Nl-(1- 

cyanocyclopropyl)-4-fluoro-L-leucinamide; 

N24(lS)-H442-amino-l-me^ 

cyanocyclopropyl)-4-fluoro-L-leucinamide; 

N2-(( 1 S) - 1 - { 4- [5-(2-amino- 1 -methy 1-2-oxoethy l)pyridin-2-y 1] phenyl } -2,2,2-trifluoroethyl)- N 1 -( 1 - 
cyanocyclopropyl)-4-fluoro-L-leucinamide; 

N2-{(lS)-l-[4 , -(2-amino-l-methyl-2-oxoethyl)-2'-fluorobiphenyl^ 
cyanocyclopropyl)-4-fluoro-L-leucinamide; 
N2^(lS)-l-{44(lR)-2-a^ 
cyanocyclopropyl)-4~fluoro-L-leucinamide; 

N2-((lS)-l-{4 , -[(lS)-2-amino-l-methyl-2-oxoethyl]-2'-fluorobiphenyM 
cyanocyclopropyl)-4-fluoro-L-leucinamide; 

N2-((lS)-l-{4 T -[(lS)-2-amino-l-methyl-2-oxoethyl]-2-bromobiphenyl-^ Nl-(1- 
cyanocyclopropyl)-4-fluoro-L-leucinamide; 

N2-(( 1 S)- 1 -{ 4'-[( 1 S)-2-amino-l -methyl-2-oxoethyl]biphenyl-4-yl } -2,2,2-trifluoroethyl)- Nl-(1- 

cyanocyclopropyI)-4-fluoro-5-hydroxy-L-leucinamide; 

l-(44(lS)-l-[((lS)~l-{[(l-cya^ 

trifluoroethyl}biphenyl-4-yl)cyclopropanecarboxamide; 

N 2 -(( lS)~l-{4'-[l -(aminocarbonyl)viny l]bipheny 1-4-y 1 } -2,2,2-trifluoroethyl)- N 1 -( 1 -cyanocy clopropy 1)- 
4-fluoro-L-leucinamide; 

N2-(( 1 S)- 1 -{ 4'-[ 1 -(aminocarbonyl)cyclopropy l]biphenyl-4-yl } -2,2,2-trifluoroethyl)- N 1 -( 1 - 
cyanocyclopropyl)-L-norvalinamide; 

N2-(( IS)- 1 - { 4'-[ 1 -(2-amino-2-oxoethyl)cyclopropyl]biphenyl-4-yl } -2,2,2-trifluoroethyl)- Nl -( 1 - 
cyanocyclopropyl)-4-fluoro-L-leucinamide; 

N2- { ( 1 S)- 1 - [4'-(3 -amino-2,2-dimethy 1-3 -oxopropy l)bipheny 1-4-y 1] -2,2,2-trifluoroethyl } - N 1 -( 1 - 
cyanocyclopropyl)-4-fluoro-L-leucinamide; 
N24(lS)-l-[442-atnino-2-oxoethyl)-2'-fluorobiphenyl-4-yl]-2,^ 
cyanocyclopropyl)-4-fluoro-L~leucinamide; 
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N2-{ ( lS)-l-[4 -(2-anuno-2-oxoethyl^ 
fluoro-L-leucinamide; 

or a pharmaceutically acceptable salt or stereoisomer thereof. 

9. A pharmaceutical composition comprising a compound according to Claim 1 and 
a pharmaceutically acceptable carrier. 

10. The use of a compound of Claim 1 in the preparation of a medicament useful for 
the treatment of: osteoporosis, glucocorticoid induced osteoporosis, Paget' s disease, abnormally 
increased bone turnover, periodontal disease, tooth loss, bone fractures, rheumatoid arthritis, 
osteoarthritis, periprosthetic osteolysis, osteogenesis imperfecta, obesity, metastatic bone disease, 
hypercalcemia of malignancy or multiple myeloma in a mammal in need thereof a therapeutically 
effective amount of a compound according to Claim 1 . 

11. A pharmaceutical composition comprising a compound of Claim 1 and another 
agent selected from the group consisting of: an organic bisphosphonate, an estrogen receptor modulator, 
an estrogen receptor beta modulator, an androgen receptor modulator, an inhibitor of osteoclast proton 
ATPase, an inhibitor of HMG-CoA reductase, an integrin receptor antagonist, or an osteoblast anabolic 
agent, and the pharmaceutically acceptable salts and mixtures thereof. 

12. The use of a compound of Claim 1 and another agent selected from the group 
consisting of: an organic bisphosphonate, an estrogen receptor modulator, an androgen receptor 
modulator, an inhibitor of osteoclast proton ATPase, an inhibitor of HMG-CoA reductase, an integrin 
receptor antagonist, an osteoblast anabolic agent, and the pharmaceutically acceptable salts and mixtures 
thereof, in the preparation of a medicament useful for the treatment of: osteoporosis, glucocorticoid 
induced osteoporosis, Paget' s disease, abnormally increased bone turnover, periodontal disease, tooth 
loss, bone fractures, rheumatoid arthritis, osteoarthritis, periprosthetic osteolysis, osteogenesis 
imperfecta, obesity, metastatic bone disease, hypercalcemia of malignancy or multiple myeloma in a 
mammal in need thereof. 
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